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Introduction
International banking has increased with economic globalization. Before the 2007-09 crisis, there was a strong debate on the need to incorporate diversification effects in the risk metrics of banking regulation. The prevailing capital requirements framework did not properly account for the possibility of diversification benefits. Moreover, the use of bank stress tests since the crisis, both as a crisis management tool and as an early warning mechanism requires the formulation of adverse scenarios. Current stress-test frameworks face a wide scope to better take into account differences in the geographical structure of banking groups, and the fact that the scenario of simultaneous shocks in different economies has a low probability of occurrence. Finally, the business models that banks have adopted for the globalization of their activities and their impact on risk is still poorly incorporated into the regulatory framework. In this paper we use individual supervisory bank data to study the effects of geographic diversification and internationalization models on risk.
The literature has failed to provide clear evidence on the direction of the effect of geographic diversification on risk. In accordance with portfolio theory, banks see diversification, in general, as an opportunity for an upward shift in the risk-return trade-off, so that risk- While, in general, diversification benefits are expected from the reduction in the effect of idiosyncratic shocks on cash flow variance, the benefits of geographic diversification for internationally active banks and banking groups are expected to also arise from nonsynchronized fluctuations in economic and financial activity across markets.
However, diversification may also lead banks to assume higher risk due to agency costs (while it may generate spillovers and contagion effects that may spread through direct exposures or asset prices)
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. A lower variability of net income to assets may incentivize banks to adjust downwards their capital to assets ratio or their expected net income to assets. In fact, diversification can be carried out into higher risk activities, thus increasing the overall portfolio risk even if the returns are not highly correlated. In summary: global banks' functional and geographical diversification can have both costs and benefits in terms of financial stability.
During the crisis, risk seemed to spread across countries. Recent trends in banking show increased bank concentration in terms of business lines and geographic activity (CGFS, 2010a). In fact, there seems to be a return to traditional banking and a home bias as far as geographic destination of activity (CGFS, 2010b) . In particular, direct cross-border lending as a share of total banking assets has declined, while the share of local lending by foreign bank affiliates has remained steady (IMF, 2015) (i.e. the activity developed with the residents in a given country by the operative units of the consolidated group that reside in such a jurisdiction).
Spanish banks stand out as the ones with the largest share of local activity among the major banking systems (McCauley et al (2010) ). The evolution of Spanish banks since the crisis has been characterised by an increasing weight of foreign activity in the consolidated results of banking groups. This does not imply that Spanish banks have been alien to the generalised tendency of global banks since the crisis to retrench from some geographical regions and restructure their activity abroad.
Spanish banks follow the so-called multinational banking model (McCauley et al. 2010 ), which is characterized by the predominant role played by subsidiaries, in contrast to the relatively low weight of cross-border activity. Spanish international banks do not differ from more domestically oriented banks in that they have a business model focused on traditional commercial (mostly retail) banking, following the parent's business model. Moreover, local claims are mostly financed with local liabilities, so that subsidiaries have large funding autonomy. That is, each subsidiary must be funded independently, mainly through retail deposits, in their corresponding markets, and do not receive support from their parent, thus minimizing intra-group transactions. They are structured by incorporated local subsidiaries, which often have a significant market-share and which are directly regulated and supervised by local authorities. Finally, during the period of analysis commercial banks coexisted with a large number of saving banks, which have a different ownership structure and thus finance patterns while they were domestically-oriented with limited outward internationalization.
In this paper, we empirically test the effects of geographic diversification on banks' risk and return with data for all Spanish commercial and saving banks from 1999Q4 to 2014Q4.
We analyse the relevance of the internationalization model of Spanish banks on distance-todefault and the role of diversification and business cycle synchronization. We then split the sample and analyse the response before and after the crisis and test whether the impact on risk during the crisis depends on the internationalization model. We analyse the relevance of geographic diversification and business synchronization with the distinction among different geographic areas and before and after the crisis. We then decompose the z-score index into its components to determine the role played by return, capital and volatility. Finally, we assess the relevance of ownership and funding structures within this framework.
We find that the combination of the decentralized and multinational approach of the international activity of Spanish banks has a positive effect on bank's resilience. We also find that the less synchronized the business cycles of Spain and those of the counterparty country are, the lower the bank's risk. Such effect is partially mitigated by multinational and decentralized banks. As for the crisis, we find that multinational and decentralized banks show higher resilience than banks following other internationalization patterns. We also gather evidence that the degree of diversification has a positive effect on resilience. In particular, we find that its relevance is statistically significant, mostly, after the beginning of the crisis. Finally, we find that the capital ratio is higher but the return is lower for multinational decentralized banks during the crisis in relation to their peers and in comparison, to the previous period.
The relevance of the paper can be justified on different grounds: most available empirical evidence on the costs and benefits of diversification date from pre-crisis years. In this paper, we make use of individual bank data that cover the period before the financial crisis and up to 2014. Such information allows us to assess whether internationalization compensates or exacerbates the results of banks during macroeconomic downturns in the home country.
Moreover, most studies of geographic diversification have focused on local diversification (between regions in a given country). The international dimension has not been so extensively Therefore, they do not follow the dominant Spanish approach of focusing their client base on local households and SMEs while retail deposits are the main source of financing. We take advantage of the heterogeneity in Spanish banks on their internationalization model to test for its relevance. Finally, the use of individual Spanish data allows us to explicitly control for bank characteristics and assess their relevance.
The rest of the paper is structured as follows. Section 2 succinctly reviews the literature on diversification. Section 3 presents the empirical approach and the data. Section 4 covers the results for the tests on banking models and Section 5 develops some robustness tests which provide insight into the role of geographic diversification, the role of the different component of our risk measure and the relevance of ownership and funding patterns. Lastly, Section 6 concludes.
Why diversify
There are three main arguments that from a theoretical point of view justify diversification in the banking sector: increase market power, improvement in resource management and reduction of agency problems (Gulamhussen et al. (2011) ).
The improvement in resource management is linked to efficiency gains from scale and scope. It can be extended to arguments of cross-selling financial products or following their clients abroad (Focarelli and Pozzolo, 2005) and to the financial aspect of firm management linked to the isolation from idiosyncratic shocks and its positive impact in terms of the reduction of the cash flow variance. Risk diversification arising from operating in a larger number of geographic areas renders banks more resilient to shocks and reduces their costs 2 .
However, diversification can lead to negative outcomes. On the one hand, it can be accompanied by increased complexity that can affect the organizational and operational level to increased risk-taking as the lower costs of funding may be used to take additional risk (Demsetz and Strahan, 1997) . Moreover, the quality of bank loan portfolios is endogenous (Acharya et al (2006) ) in the sense that it is determined by the level of monitoring that can depend on the diversification degree
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. In particular, less expertise in monitoring can be associated to lending in a new sector or location. It is also not close to relational banking, which characterizes the Spanish model and which requires a deeper knowledge of your clients.
It can also contribute to increased systemic risk as, although diversification can benefit a bank individually, it can generate interlinkages that could increase spillover effects and generate contagion in international markets. In a way, widespread diversification makes banks more similar to one another, exposing them to similar risks and thus increasing the probability of a joint failure. Finally, foreign exchange risk may increase risk as part of the assets is denominated in foreign currency.
A part of the literature has focused on the analysis of the effects of geographic diversification on bank's market valuation addressing the issue of whether banks that diversify are valued at more or less than the sum of their constituting parts 2 Portfolio diversification theory shows that when returns are not perfectly correlated, diversification reduces risk (Markowitz (1952) ), so that diversifying investment portfolios internationally may facilitate a decline in risk (Levy and Sarnat (1970) , Driessen and Laeven (2007) ) 3 Acharya et al (2006) point at three reasons why diversification can reduce monitoring or monitoring efficiency: less expertise in monitoring can be associated to lending in a new sector or location; entrance into a highly competitive market can lead to adverse selection and increase in size can lead to agency-based scale inefficiencies. 4 We will not deal with the large strand of literature that has been devoted to the analysis of financial stability issues linked to the effects on the home or host economies of the presence of foreign banks or cross border activity.
Another strand of the literature has assessed the effects of geographic expansion through mergers and acquisitions. In their study of the effect of geographic diversification on risk, Amihud et al. (2002) show that cross-border mergers and acquisitions have no net effect on the risk (and returns) of the acquiring banks.
As for the effects of geographic diversification on risk and on return performance, the evidence is somewhat mixed. 
Empirical approach and data used
The framework for the empirical strategy follows the model presented in Berger et al (2016) of a bank's portfolio with two risky assets: a foreign asset with expected return μf and standard deviation δf and a domestic asset with expected return μd and standard deviation δd. The correlation between the two assets is ρfd and the bank invests an exogenous proportion w in the foreign asset.
Two hypotheses can emerge from this simple approach: a) Benefits hypothesis (diversification hypothesis): banks will have lower risk when they diversify, as they are less exposed to domestic shocks. It implies ρfd is low and δf is not too large relative to δd and the return μf is not too low relative to μd.
b) Cost hypothesis (market risk hypothesis). Banks that diversify geographically have higher risk due to market-specific factors that make foreign assets relatively riskier (δf is high relative to δd and/or the return μf is low relative to μd) unless the higher risk is offset by a low correlation ρfd.
We propose determining empirically a) which hypothesis dominates in the case of Spanish banks; b) whether the multinational and decentralized model of internationalization affects risk; c) whether there are differences before the crisis and since then and d) the role of the internationalization model in the crisis.
Empirical specification of baseline model
The baseline specification differs from previous work in this area (Berger et 
where Yi t is a measure of resilience of bank i at time t, which is computed over the k periods from t-k+1 to t, while the right-hand-side variables are measured at period t-k to ensure that they are predetermined in relation to the dependent variable. In particular, DIVit is an indicator of international geographic diversification, BSi t is the weighted index of synchronization or correlation between the business cycle of Spain and the country where the affiliate has been set
5
, multidiv i,t-k are variables that capture the multinational and decentralized structure of the bank and Xi t are control variables, both at the bank and the time dimension (bank's efficiency, size,..).
We are interested in the sign and statistical significance of β1, β2 and λ2. Under the diversification hypothesis, we will find that β1 is negative and β2 is positive. If the market risk hypothesis dominates, we will find that β1 is positive and β2 is negative. The statistical significance of λ2 provides a test for the differential impact of the multinational and decentralized model on bank's resilience. A positive sign implies that banks that follow a more multinational and decentralized approach to international expansion will have a lower probability of bank insolvency.
The previous specification provides a test for the overall relationship between risk and geographic diversification, business cycle synchronization and internationalization models. As we are interested in assessing the role that these models have on resilience, we estimate equation (2) that allows for a test of whether the internationalization model reinforces or mitigates the effects of diversification (λ3) and business cycle synchronicity (λ4):
The additional estimated coefficients λ3 and λ4 will provide a test for the differential impact that these types of banks have on the determinants of bank risk in an international environment. If λ3 is positive it implies that the more multinational or decentralized a bank is the larger the positive impact of geographic diversification on bank's resilience. Such result would reinforce the diversification risk hypothesis. If λ4 is negative it implies that the more multinational or decentralized a bank is the larger the negative impact of synchronization on bank's resilience. Such result will also reinforce the risk diversification hypothesis.
Finally, as we are interested in assessing the role of the different variables during the cycle, we either estimate these specifications before and after the crisis or formulate specifications such as:
where crisis is a dummy variable that takes value 1 since the 4 th term of 2008 and zero otherwise. The statistical significance of δ in eq 3 provides a test for the different impact of the multinational and decentralized model during the crisis in comparison to other periods. We can expect that multinational banks are less exposed to idiosyncratic shocks than international banks as they hold a larger proportion of assets and liabilities in foreign markets, which tend to be imperfectly correlated with the home market. We would then observe that, in a crisis, more multinational banks show lower risk. Moreover, decentralized banks have more stable sources of financing which are less volatile during crises as they have lower dependence on capital and inter-bank markets than purely domestic or more centralized banks. We can expect that decentralized banks, which rely on local sources of funding, will be less exposed to risks in a crisis than other types of banks
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. We can then expect that δ will have a positive sign if the diversification benefits hypothesis holds.
Multinational and decentralization index
To capture the different modes of entry into foreign markets, we follow McCauley et al. (2010) and Gambacorta and van Rixtel (2013) and characterize banking business models in two dimensions. We simplify the approach and centre the difference in either the claims or the liabilities side of the bank's balance
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. On the claims side, we distinguish between multinational and international banks. Multinational banks are characterized by the predominance of local business (either through branches or subsidiaries) in contrast to international banks which operate out of the home country and conduct mostly cross-border business. We proxy this dimension by the ratio of local claims over total claims abroad (multinational). The higher the value of the variable multinational, the closer the bank is to following a multinational model with less emphasis on cross-border business than if it would follow an international approach.
Although the Spanish banking system as a whole responds to the multinational model, Spanish banks present a certain degree of heterogeneity (see Tables in Annex) .
On the liabilities side, we distinguish between centralized and decentralized banks. A centralized bank raises funds at home offices or headquarter and redistributes them around the group. The decentralized bank operates in a way such that affiliates raise funds locally to finance local activity. Decentralization is linked to where the bank raises funds, so we proxy it by the ratio of total local liabilities over total claims abroad (decentralized). The larger the value of the ratio, the more decentralized the bank is. This definition of degree of decentralization is not limited to banks that have affiliates abroad that carry out local activity 8 .
Risk measure
We propose using the Z-score as our basic measure of risk and fragility, following previous Since the z-score is highly skewed, we use the natural logarithm of the z-score, which is normally distributed (Laeven and Levine, 2009 ). As we use data from consolidated statements, these series reflect the ex-post risk generated by all the operations of the bank in both their home countries plus those of their subsidiaries and branches abroad, both local and cross-border.
International diversification
We measure geographic diversification using the financial statements that bank groups provide in relation to their foreign activity by counterparty country, including both cross-border and local activity. We focus our measure of diversification on the intensive margin, that is, the share of foreign relative to total assets.
We follow the empirical literature Herfindhal index to capture international concentration. We define it so that the lower bound corresponds to a non-diversified (purely domestic) bank and the upper bound corresponds to the most internationally diversified bank:
Herfindhal j,t= 1-∑ (Assets in affiliates abroad or at homej / total assetsj) 2 where Rj is the total number of jurisdictions where bank j operates, including the home country.
A value close to 0 indicates very low geographic diversification while as it grows close to 1 it reflects higher diverse international presence. If the benefits hypothesis dominates, we can expect a positive relation with resilience.
Business cycle synchronization
We propose making use of the concept of business cycle synchronization to establish the role that the less than perfect correlation of risks among different economies may play in bank's resilience. Such measure was developed in the literature that studies conditions on the optimality of currency areas (Busl and Kappler (2013) ) and has been used also in other areas (eg. Kalemli-Ozcan et al (2013)) to proxy the correlation between the fluctuations in economic activity across markets. In particular, the bilateral synchronization between country k and country j at time t, ηkjt is measured as the negative absolute difference between the two countries' real GDP growth rates (or any other measure of economic performance).
It is defined so that higher values of ηkjt (the closer to zero) indicate a higher degree of bilateral synchronization between country k and j in year t.
As Busl and Kappler (2013) point out this approach has several advantages over a traditional time-invariant correlation measure of business cycle synchronization. On the one hand, it allows synchronization to vary over time. On the other hand, ηkjt is independent of the underlying sample period for each t. Finally, it can be based on observed growth rates instead of filtered rates, which can be subject to measurement errors.
We use the quarterly interannual real GDP growth provided by the IMF International Financial Statistics. We first calculate the bilateral synchronization indices between Spain and the host country. We then construct the index as a weighted average of these bilateral synchronization indices, where the weights are the former quarter share of the counterparty's country assets on total assets.
Control variables
We include also a set of control variables, which are time-varying at the bank level, and which affect bank's risk outcomes.
We include a measure of diversity of financial activities, to complement the geographic diversification measure. In particular, following Berger et al. 2016, we use an index of income diversity which measures the degree to which the income of the bank is dependent on interest income. In particular we define interest_income as the ratio of net interest income over the sum of net interest and net fees and commissions income. The index takes values between zero and 100. Non-interest income is linked to less traditional activities, higher volatility in returns, and thus higher risk. Therefore, as larger values of the index imply a greater reliance on interest income, we can expect a positive coefficient under the benefits hypothesis.
Another factor influencing risk is bank's cost structure. Demirgüc-Kunt and Huizinga, 2010 found that banks with higher costs were less stable. To capture this effect, we construct the variable overhead_cost as the ratio of bank's operating expenses over total assets. The lower this ratio, the higher the cost efficiency. We can expect that the coefficient will have a negative sign under the benefits hypothesis.
We also condition on bank's size as it is an important determinant of the capacity to internationalize. On the one hand, banks may have economies of scale in foreign exchange management. On the other hand, size may affect risk taking, as larger banks have a greater capacity to absorb risk (Berger et al 2014) and may be affected by moral hazard associated to the "too big to fail" hypothesis. We proxy the variable size with the log of total assets.
Finally, we also include time and bank fixed effects in all specifications.
Banks and summary statistics
We use quarterly balance sheet and income statements reports submitted by Spanish banks to the Banco de España. We initially use the whole population of Spanish banks, whether or not they carry economic activity abroad. We consider as international activity both cross-border and all the activity developed by the foreign affiliates that are classified as credit institutions or financial credit institutions 9 operating abroad. . It can be the case that some banks appear in both parts as during our sample period they can change how they operate abroad. In the last column (col 11) we provide the t-ratio of the contrast of mean differences in the characteristics of the two groups for the whole period. The figures show that there are no statistically significant differences between the two groups of banks in our measures of risk (lnzscore), return (roa) nor efficiency (overhead_costs). On the other hand, banks with foreign subsidiaries are larger (size), show lower volatility in returns (sdroa), lower capital ratios (capital ratio) and lower weight of traditional sources of income (interest_income). As expected, these banks also show, on average, higher geographic diversification (herfindhal) and lower average synchronization (syncro_gdp) with the business cycle of the host countries in which they operate.
9 The so-called «Filiales entidades de crédito y filiales establecimientos financieros de crédito". 10 We associate banks with subsidiaries to banks that follow a multinational and decentralized model of geographic expansion Table A .2 in the Appendix presents the same sample split, but adding the distinction between the period before the crisis and the period since 2008Q3. Col (11) presents the t-ratio of the contrast of mean differences between the period before the crisis and the period after the beginning of the crisis for banks with subsidiaries. The same contrast for banks without subsidiaries is in col (22). The asterisk in col (13) reflect the statistical significance of the contrast of difference in means between the two groups of banks before the crisis. Col (18) reflects the results of the same contrast after the beginning of the crisis. We find that there are differences between the period before and after the beginning of the crisis when we distinguish between the two types of banks. Before the crisis, risk is higher for banks with subsidiaries but lower afterwards, thus giving an indication that multinational banks have been more resilient during the crisis, than their more domestic competitors and those more centred on crossborder activity
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. Neither before nor after the crisis there were differences between the two groups of banks in the mean of their returns and their efficiency indicator. On the other hand, after the crisis, the volatility of returns is lower for banks with subsidiaries while the weight of traditional business, which was higher for more domestic banks before the crisis, does not differ between the two groups. Therefore, there is a process of divergence between the two groups as regards risk, with lower risk being associated to banks with subsidiaries, and of convergence as regards the weight of traditional business in income flows after the crisis. Size, geographic diversification and synchronization keep showing statistically significant larger values in both periods for multinational banks.
We also find that, for most variables, the differences between the two periods are statistically significant when the comparison is within each group of banks. The only exception is the efficiency measure whose mean does not change between the two periods. However, the direction of the change is not the same for both groups of banks. Both show an increase in risk (with lower lnzscore) after the crisis, with lower returns, but higher capital ratios. On the other hand, while banks without subsidiaries show higher mean volatility of their returns, banks with subsidiaries experience a decline in volatility, thus contributing to mitigate the increase in ex-post risk. The other differences in the evolution of the two groups, refer to the increase in the weight of traditional business and international diversification for banks with subsidiaries, in contrast to the decline in banks without. Both groups experience a decline in synchronization, reflecting the increase in dispersion in growth rates after the crisis.
As already stated, to compute the different measures of diversification, we use balance sheet and income statements data from consolidated financial statements that includes the activity corresponding to subsidiaries and other affiliates abroad and we merge it with the statements provided for each country where the group has affiliates. The initial dataset has information on 953 affiliates of banks operating in 85 different jurisdictions
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. We keep detailed information on those country affiliates whose weight on any of the main balance sheet items (total assets, total liabilities, deposits or loans) is above 1% of total foreign activity. We add together all remaining foreign activity with the one carried out in affiliates in small jurisdictions such as Andorra or Panama, for which we do not have data on their economies.
We remove any bank-quarter observations with missing or incomplete financial data on accounting variables such as total assets, equity, loans and deposits and, finally, omit observations for those banks for which we have information for less than three consecutive years (12 quarters). Our final database consists of 66 banks. Five of them have been engaged
11 We have calculated the differences in mean between the two periods for the z-score and presented the results in Table  A .2 also excluding the observations that are built using data for the expansion years, with the same qualitative results. 12 The gross database contains 1129 affiliates. However, there is no data for 176 of them which can be directly compared to consolidated information.
in international activity through subsidiaries in any given time during the period of analysis.
Twelve banks have not had any international activity. We distinguish among 34 different jurisdictions for which we have information on macrovariables. We do not find evidence that more decentralized or more multinational banks show lower risk on average, as the coefficients for multinational and decentralized are not statistically significant (col 2 and 3). However, we find that the conjunction of both variables (the multiplicative variable multinational * decentralized) has a positive effect on resilience (col 4), so that being more centralized and multinational at the same time reduces risk.
Empirical results

Baseline results and role of international decentralization
Moreover, the results also show that the higher the multinational (col 5) or the decentralised the bank is (col 6), the higher the positive impact of geographic diversification on risk reduction, as captured by the statistically significant coefficients for the multiplicative variables of bank internationalization model and the HH index. The results in cols 5 and 6 show that if it were not for these types of banks, the effect of geographic diversification would be nil.
We also find that the negative effect of business synchronization on resilience is reduced the more the bank is decentralized or multinational. The same qualitative results hold for the joint multinational and decentralized banks variable (col 7).Therefore, we find that decentralized multinational banks have lower risk through their intensifying effects on geographic diversification and its mitigating effects on synchronization.
Turning to bank controls, we find that firm size has a negative statistically significant coefficient, which is not consistent with larger banks having better risk management skills or greater capacity to absorb losses through risk diversification. This finding is, in fact, more aligned with the too-big-to-fail hypothesis. We also find that overhead costs have a negative impact on risk, which is consistent with the findings of Demirgüç-Kunt and Huizinga, 2011 and
Berger et al, 2016 that banks with higher costs are less stable. Finally, the positive sign of the variable interest income is only statistically significant when we exclude domestic-only banks, so that the weight of traditional business positively affects bank's ex-post risk for banks with international activity.
International banks before and after the crisis
We next examine how internationalization affects risk during financial crisis. To do so, we compare the effect of diversification, synchronization, the degree of centralization and the multinational structure of the banking group on bank risk, before and after the crisis. The results are reported in Table 2 .
We first split the sample in two, with observations up to the third quarter of 2008 and observations from then onwards and run separate regressions of equation (1) for the two periods. We then define the dummy variable crisis that takes value 0 up to the third term of 2008 and 1 since then and include the interaction terms decentralized x crisis and multinational x crisis using the whole sample to test whether these types of banks were more resilient in the crisis than their peers.
The estimates reported in columns 1 to 3 of Table 2 for the period before the crisis show a statistically significant positive effect on resilience of banks which are decentralized, multinational or a combination of both. So, these types of banks had lower risk than their competitors before the crisis. The results for the period of the crisis (columns 4 to 6) only show a positive statistically significant coefficient for the multiplicative variable multinational * decentralized, but not for any of them separately. Therefore, during the crisis only banks that were both more multinational and more diversified showed lower risk than the rest of banks.
However, the direct comparison of the two periods using the whole sample show that during the crisis, both multinational and decentralized banks (and the combination of both) had higher resilience (cols 7 to 9), as captured by the statistically significant positive coefficient of the multiplicative variables crisis* decentralized and crisis* multinational. Therefore, the level of resilience that centralised and multinational banks recorded during the crisis was higher than for the rest of banks and before the crisis.
The negative impact of synchronization on risk is statistically significant both before and after the beginning of the crisis, so that higher internationalization to jurisdictions with low economic synchrony seem to contribute to isolate banks' risk, in general, and since the crisis, in particular. Diversification, as captured by the Herfhindal index, is positive and statistically significant in both periods, when taken in isolation. However, the results for the whole period do not find that it is statistically significant, so that only synchronization is relevant for risk.
Therefore, the evidence gathered shows that during the crisis, banks that were more decentralized and more multinational had lower probability of bank insolvency. We also find (not shown) that, although decentralization and multinationality do not seem to play a direct separate role in relation to the crisis, they reinforce the positive effect of diversification on resilience and mitigate the negative effect of higher synchronization. Finally, we also find that the multinational and decentralized business models are more resilient than its peers.
These findings suggest that it is not only internationalization per se and especially the level of geographic diversification that affects banks' ex-post risk, but the more or less synchrony of economic cycles and the internationalization model which is followed. Robustness checks
Differences in economic areas
Up to here, we have analysed the role of diversification with a concentration index at the highest level of disaggregation, treating each country where Spanish banks have foreign affiliates on equal terms. So, for instance, the calculated Herfindhal index is the same whether a bank is diversifying into advanced economies or into emerging economies, as far as the weight in total assets were the same. As economic cycles are more synchronized in industrial countries (Griffith-Jones et al, 2002) and as host economies closer to the home country will tend to be more synchronized with the home economy (Buch, 2005) , we can expect that benefits will differ depending on the economic area in which banks carry out their foreign activity. However, as synchronization can be expected to be stronger within a given region, we can also expect that the greater the diversification among regions, the greater the benefits. We next explore alternative approaches to capture the role of geographic diversification on risk which may overcome these limitations.
We analyse the role of the relative allocation of banks assets in three regions: euro countries (euro), advanced non-euro countries (adv) and emerging countries (eme), which gathers Latin American countries, Mexico and emerging market economies. As shown in Table   A .3 of the Appendix, on average, banks that have foreign activity maintain 92% of their assets at home (67% if they operate through subsidiaries). The weight into euro countries, which is about 24% of total foreign assets declined with the crisis, compensated with an increase in the weight of assets to other advanced economies.
We first calculate a herfindhal index from the weights that these areas have on total bank's claims (herfidhalarea). It reflects concentration in relation to these geographical areas so that it can provide an overview of the relevance of diversifying into different economic regions.
We also test the differential role that such diversification has played on risk during the crisis with the inclusion of a multiplicative variable (crisis* herfidhalarea).
The results recorded in col (1) of Table 3 replicate what we had obtained when we disaggregated by country: diversification into different economic areas reduces the probability of bank insolvency. Moreover, we find that the positive effect that diversification has on resilience is concentrated in the crisis years (col (2)).
In order to disaggregate a little bit more among regions, we calculate the weight that each of the regions has exclusively on foreign claims (euroshare, emeshare and advshare), thus excluding domestic activity. These indices should allow us to capture the contribution of each of these geographic areas to risk, conditioning on synchronization of business cycles. As the sum of the three share indices is one, we only include two of them in the estimation (euroshare, emeshare). We can interpret the estimated coefficients as the contribution of the region to the overall effect of diversification, in relation to the contribution of diversifying into "advanced economies". We also include the weight that foreign activity has on total claims (foreignweight) in order to capture the overall effect of having more activity abroad in comparison to being more domestically oriented. We also compute the differential effect of the weight of claims in these regions during the crisis through multiplicative variables (crisis*euroshare and crisis*emeshare).
We, again, find evidence that diversifying abroad has a positive effect on risk reduction, as captured by the positive and statistically significant coefficient for foreignweight (columns 3 to 6). We find that both the share of claims in emerging countries and in the euro region have a positive impact on bank's resilience in relation to the share of claims into the rest of advanced economies (col 3). However, we find that such positive effects on risk reduction were mitigated after the crisis years (col 4).
Finally, we decompose the synchronization index into three synchronization indexes for each one of the regions, including only those countries that are located in the specific region. We find evidence that it is the synchronization with non-euro advanced countries which drives the negative effect of synchronization on risk. The higher average synchronization with the business cycle of countries within this group (See Table A .3) could explain this result.
Therefore, economic areas in terms of diversification matter for risk. When we decompose the international activity of multinational banks by regions we find evidence that the more synchronized are the economies where multinational banks have affiliates, and the higher the volume of assets to these economies, the higher the ex-post risk.
Decomposition of z-score
We next analyse the contribution of each one of the components of the z-score (ROA, capital ratio and standard deviation of ROA) to the results that we have obtained. It provides an assessment of the channels through which bank internationalization affects risk. We present the results in Table 4 , distinguishing before and after the crisis and specifying the dependent variables in logs. We first run the central regressions with data up to the crisis (cols 1 to 3) and then for the sample since the beginning of the crisis (col 4 to 6). Such approach allows us to analyse the role that geographic diversification and the synchronization with the business cycle of different jurisdictions has played before and after the crisis as determinants of return, capital and return dispersion. We then run a regression to contrast whether there are differences before and after the crisis as to these impacts (cols 7 to 9), by including multiplicative terms for our measures of synchronization and diversification.
We find that ROA (lnroa) and its standard deviation (lnsdroa) are negatively affected by diversification in both periods (cols 1 and 3 and 4 and 6). It is therefore the case that the volatility of banks' returns decline with diversification, but also its average value. When we compare both periods (cols 7 and 9), we find that during the crisis the more the banks diversified geographically the higher their returns and the lower their volatility. As for the solvency ratio (lnlev), we find that more diversified banks showed lower leverage ratios before the crisis, but not afterwards. When we compare both periods (col 8), we find that during the crisis the higher the banks diversified geographically, the higher their capital ratio. Therefore the estimated effects in relation to the crisis period are pointing in the same direction: more geographic diversification has positive effects on resilience.
We also find that higher economic synchronization results in lower capital ratios, both before and after the crisis, but we do not find that the effect differs between the two periods.
We also find that synchronization during the crisis reinforces the negative effect on returns, but it also mitigates the reduction in volatility.
It therefore seems that the impact of diversification and synchronization of business cycles on the different components of the z-score index goes, in general, in the same direction.
It seems that the positive impact of diversification on the z-score arises because of its mitigating effect on volatility, although it is not aligned with its negative impact on return and capital. However, during the crisis, the effects of diversification on all the three components point at a positive effect on z-score. Synchronization mostly impacts capital, although the crisis period also sees return contributing to its negative impact on z-score. Return volatility is increasing with synchronization, but not during the crisis.
Ownership and funding structures
Finally, we test whether the structure of banks' ownership and funding affects the results we have presented so far. On the one hand, we assess whether there are differences between commercial and saving banks, as saving banks are not listed and thus have less access to funding markets. Contrary to banks, which are owned by shareholders, their stakeholders are represented by the board of directors, made up of municipal and autonomous representatives, thus giving rise to weaker corporate governance. Their traditional objective was to promote family savings and provide loans to small and medium size enterprises, and were not allowed to expand beyond the region in which their headquarters were established until 1989. The financial liberalization which started at the end of the seventies in Spain gave rise to geographical expansion and to a reduction in specialization, so that at the end of the nineties there was convergence in activity between the two types of banks. As with small and medium size banks they were primarily domestically oriented with limited international activity.
On the other hand, we also analyse the role of wholesale funding, whose weight has reduced since the crisis. Spanish banks have traditionally had a large proportion of stable funding from retail deposits as compared to other jurisdictions, in consonance with the traditional activity in the asset side, with very low proportion of investment banking. Higher weight of wholesale funding may reflect a higher appetite for risk (Huang and Ravnoski, 2010) .
Moreover, the exposure to the shutdown of international financial markets that took place during the crisis was proportional to the dependence on wholesale funding which generated problems to refinance debt instruments reaching maturity.
We report in Table 5 the results obtained for all credit institutions (not only for those with foreign activity), distinguishing when only commercial banks are included in the estimation (col 1) from when only saving banks are included (col 2). We obtain the same qualitative results for both types of banks as those reflected in Column 1 of When to test for the relevance of type of funding we include the ratio of non-deposits over total liabilities (whole) in the specification of equation 1 (col 3) we still find the same result as regards the positive role of international diversification on banks' resilience. Moreover, the estimated coefficient for whole is negative and statistically significant, thus indicating that the lower the weight of deposits on banks' liabilities, the higher the risk.
The results are also robust when we focus on banks with international activity. When we distinguish between before and after the beginning of the crisis, we find that diversification is relevant for risk and the multinational decentralized model of international expansion has a positive impact on resilience (cols 4 to 6). We do not find evidence that during the crisis, the weight of traditional funding had an impact on risk (col 5).
13 Here we do not deal with nationwide expansion, and only focus on internationalization.
Concluding remarks
There has been a long debate both theoretical and empirical on the beneficial effects of banks' geographic diversification, while international global banking has been expanding.
Internationally active banking groups have been increasing in size and complexity and since the crisis, they have been subject to tighter regulatory requirements, aiming at better aligning regulatory capital to actual risk.
This paper provides empirical evidence on the effect on ex-post risk of the different characteristics of the internationalization of Spanish banks and gives support to the diversification benefits hypothesis. In particular, our results show that, in general terms, international geographic diversification has a positive effect on banks' resilience. An increase in both the intensive and the extensive margin reduces ex-post risk. We also find robust evidence that business cycle synchronization between the home and the host country in which a bank operates has a negative impact on risk. The more synchronized the two economies are, the lower the benefits of diversification. We also find that the more decentralized and multinational a bank group is the higher its resilience. The mode of entry into foreign markets affects risk in such a way that the higher the local claims in comparison to cross-border activity and the higher the reliance on local funding in comparison to funding from headquarters, the lower the 
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(1) t-ratio of the contrast of mean difference between up to 2008Q2 and since. ; (2) t-ratio of the contrast of mean difference between commercial and saving banks. ; ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively . 
COMMERCIAL BANKS SAVING BANKS
